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The invention relates to an iron comprising: a cartridge for containing a liquid, 
a nozzle means having at least one aperture, a pump means for delivering said liquid to the 
nozzle means, said cartridge comprising an outer wall with vent means including a vent hole 
for ventilating said cartridge. 

The invention also relates to a cartridge suitable for use in an iron as described 



above. 



Such an iron is known from US-B2-6425197. Ventilating a cartridge is 
necessary to avoid arising of under-atmospheric pressure inside the cartridge during the 
spraying operation. When the pump sucks liquid from the cartridge air is sucked in the 
cartridge through the vent hole thereby keeping the cartridge at atmospheric pressure. A bad 
ventilation may result in irregular spraying and thus in a not uniform moistening of the " 
garment to be ironed. A problem of vent means is that during ironing operation liquid often 
leaks through the vent hole and soils the housing of the iron and the hand(s) of the user. This 
of course is undesired, in particular when the liquid is an additive that comprises siloxanes. In 
particular, spilling of liquid through the vent hole occurs when the iron is put in its so-called 
heel position, which is a position in which the soleplate of an iron is oriented in a 
substantially vertical direction. But also in a horizontal position of the iron spilling of liquid 
should be prevented as much as possible. To prevent such liquid spillage it is possible to 
provide the hole with a one-way valve or to cover the hole with a certain material, such as 
Goretex™, that enables air to pass the material in one direction and prevents liquid to pass 
the material in the other direction. However, the disadvantage of these solutions is that as 
time goes by the one-way valve or such a material will become soiled and clogged up thus 
not properly function anymore. 



It is an object of the invention to provide the cartridge of an iron with vent 
means that prevent soiling of the iron due to any spillage of liquid through the vent hole. 
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According to the invention, this object is achieved in that the vent means 
comprises a storage chamber for receiving an excess of liquid from the cartridge through said 
vent hole, said storage chamber being open to the open air. 

If the level of the liquid in the cartridge is above the vent hole, liquid can leak through the 
vent hole into the storage chamber. However, only a small amount. of liquid will flow through 
the vent hole because., as soon as liquid pours out the cartridge, an under-atmospheric 
pressure arises inside the cartridge so that a further outward flow of liquid is prevented. This 
results in a pressure balance. The storage chamber prevents a spillage of liquid and hence 
soiling of the iron. As pressure balance will occur quickly, the storage chamber can be kept 
small-sized. As soon as the liquid level reaches a position below the vent hole, for instance 
because the user puts the iron in another position such as from the heel position to the usual, 
horizontal ironing position, the excess of liquid in the storage chamber flows back into the ' 
cartridge. Also when the user starts the pump (electric or hand) for spraying operations, the 
excess of liquid flows back into the cartridge. 

A preferred embodiment of the iron is characterized in that an end wall of the 
storage chamber that faces the inside of the cartridge comprises said vent hole. This ensures a 
quick and complete emptying of the storage chamber. 

Another preferred embodiment of the iron is characterized in that the storage 
chamber extends from the outer wall toward the inside of the cartridge. In this way the 
storage chamber or a part thereof does not form an inconvenient extension which extends 
outwards from the outer wall of the cartridge. 

To prevent clogging of the vent hole and to ensure a sufficient venting, the 
size of the vent hole should be not too small. Therefore, a further embodiment of the iron is 
characterized in that the cross-sectional area of the vent hole is greater than 0.03 mm 2 . 

To prevent spilling of liquid through the vent hole, in particular when moving 
the iron during the ironing process and the cartridge is full, the size of the vent hole should be 
not too large. Therefore, a further embodiment of the iron is characterized in that the cross- 
sectional area of the vent hole is less than 3 mm 2 . 

A further preferred embodiment of the iron is characterized in that the volume of the storage 
chamber is at least 1% of the volume of the cartridge. At least 1% would be enough to ensure 
that due to expansion of air trapped in the cartridge no spillage of liquid occurs. Preferably 
the volume of the storage chamber is at least 30 mm 3 . 

A further preferred embodiment of the iron is characterized in that the vent 
hole has a diameter Da greater than 0.4 mm and less than 1.2 mm, and that the storage 
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chamber is a tube, an inner diameter Dt thereof being greater than 2.5 mm and less than 5.5 
mm, a length L of the tube being at least 25 mm. 

An alternative embodiment of the iron is characterized in that the storage 
chamber is a tube with open ends at both sides, an inner diameter Dt of the tube being less 
than 3 nun, and a length L being at least 1 0 mm. 

These and other aspects of the invention will be apparent from and elucidated 
with reference to the embodiment described hereinafter. 



*0 In the drawings: 

Fig.l is a diagrammatic cross-sectional view of an iron with a cartridge 
wherein the iron is in its operating position, and 

Fig.2 is a diagrammatic cross-sectional view of an iron with a cartridge of 
fig. 1 wherein the iron is in its heel rest position. 
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20 



25 



30 



An iron according to the invention as shown in Figs. 1 comprises a housing 1 , a 
sole plate 2, a heating element 3 for heating the sole plate, an exchangeable reservoir 4 for ' 
containing a liquid 5, and a spraying nozzle means 6. The exchangeable reservoir 4 may be a 
kind of cassette or cartridge 4 with a hard synthetic resin housing. The liquid 5 in the 
cartridge may be a so-called additive liquid which can be used-, for example, to improve the 
wrinkle resistance of the garment or for easier gliding of the soleplate over the garment. The 
bottom 7 of the cartridge 4 is provided with an outlet 8 for the liquid 5. A coupling piece 9 is 
connected at the lowerside of the bottom 7, which coupling piece has a duct 10 of which an 
inlet is in communication with the outlet 8 of the cartridge 4 and of which an outlet 
terminates in an outlet tube 1 1 . The coupling piece 9 may be integral with the cartridge 4. 
The iron comprises a delivery system 12 for delivering the liquid 5 from the cartridge 4 to the 
nozzle means 6 in order for it to be sprayed on the cloth to be ironed. The delivery system 
comprises a first channel 13, an outlet thereof being connected to an inlet of an electric pump 
14 arranged inside the housing of the iron, and a second channel 15, an inlet thereof being 
connected to an outlet of the pump 14. An inlet of the channel 13 is provided with a coupling 
sleeve 16 for coupling to the outlet tube 1 1 of the coupling piece 9. An outlet of the second 
channel 15 is provided with a coupling sleeve 17. The cartridge 4 is provided with the nozzle 
means 6. The nozzle means comprises a nozzle tube 1 8 terminating in a nozzle 1 9 having an 
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aperture 20. An We, of the nozzle rube forms a coupling nrbe 2. for eou pling ,o the couohn, 
sleeve, 7 of the second channel 15. The cartrid g e 4 can be inserted into a ca ^ ^ o7Z 
rton. When an additive spra y is desired, dre user srarts the pump ,4 b y pressing a ^ 
TTte pump sue* *e additive liq uid 5 from me cartridge 4 m«o me channe. ,3 L pump! ft 
3 vta me channel 15 and me nozzle tube 18 towards the nozzle 19. 

The cartridge 4 is provided with vent means 25 for ventilating the cartridge 

fTciie ™z;: pri ™ ra8e chamber 26 - end wau 27 ° f ,h = *« 

faces the mstde of me cartndge has a ven, hole 28. In this embodiment the entire stotage 
hamber extends from an outer wal, 29 of the cartridge toward the inside of the cartridge But 
1 a part o the storage chamber 26 ma y also protrude toward the outside of me cartridge 1 
tndtea ed wtm dashed Hues in dte encircled en,ar g ed view of the ven, means 25. Howe" 
for esthetic reasons as wel. as for convenien, handling of ,he cartridge ft is preferred ma, me 
entire storage chamber 26 extends inside me cartridge 4. The s,ora g e chamber ma y be shaded 
as a round tube bu, ma y also have Cher shapes, such as a s qU are shape. In a prefeld 
em od the s,orage chamber has me shape of a tube 30 whereb y me diame,er Da 
en, hole 28 ts be,ween 0.4 mm and 1.2 mm, «he inner diamcer Dt of me ft.be 30 is bejel 
2 5 mm and 5^5 mm, and ,he length L of ,he tube 30 is a, ,eas, 25 mm. Wfth ,hese dimensions 

hoT'rr '''"^'^^^^^—^Handdoggingof.he 
en, hole 28 wtll no, occur. ,f th.e liquid leva! 3 . in «he cartridge 4 is above «he ven, hole 28 
*e s,a„c pressure pushed some liquid ,hrou g h the ven, ho,e 28 into ,he s,ora g e chamber 26 ' 
Thts causes an underpressure in the cartrid g e until a pressure balance is reached. Onl y a stnal, 

hqutd from me cartridge during operation causes an increase of the underpressure in the 
cartndge so tha, air from me ou.side and an y excess of liquid in the s,ora g e chamber 26 is 
sucked m,o me cartridge 4 dtrough Ute ven, hole 28. ft will be dear tha, when me iron is pur 
» -ts heel posftton as shown in Fig.2 also no liquid wi.1 ,eak ou, the storage chamber 

In an alternative embodiment which is no, shown, the storage chamber can be 

,h 1 Tr T CTdS Whercby diameKr ° a " Dt ' m ^ D ' * >- 3 mm and 
the len g th L of the tube is at least 10 mm. 

' f ^ ' iqUid " " addi " Ve UqUid h 3 f0 ™. * «« >* *l«ed wfth 

Mm 3 Wat " reSerVOir ^ ^ ir °" " deSCribed " SCC °" d = mb ° di "-' ° f W °-A- 
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CLAIMS: 



1. Iron comprising a cartridge (4) for containing a liquid (5), a nozzle means (6) 

having at least one aperture (20), a pump means (14) for delivering said liquid to the nozzle ' 
means, said cartridge (4) comprising an outer wall (29) with vent means (25) including a vent 
hole (28) for ventilating said cartridge, characterized in that the vent means (25) comprises a 
storage chamber (26) for receiving an excess of liquid (5) from the cartridge (4) through said 
vent hole (28), said storage chamber being open to the open air. 

2- Iron as claimed in claim 1, characterized in that an end wall (27) of the storage 
chamber (26) that faces the inside of the cartridge (4) comprises said vent hole (28). 

3- Iron as claimed in claim 1 or 2, characterized in that at least a major part of the 
storage chamber (26) extends from said outer wall (29) of the cartridge (4) toward the inside 
of the cartridge. 



Iron as claimed in any one of the claims 1 to 3, characterized in that the 



sectional area of the vent hole (28) is greater than 0.03 



cross- 



mm 2 . 



Iron as claimed in any one of the claims 1 to 4, characterized in that the 



sectional area of the vent hole (28) is less than 3 



cross- 



mm 2 . 



6- Iron as claimed in any one of the claims 1 to 5, characterized in that the 
volume of the storage chamber (26) is at least 30 mm 3 . 

7- Iron as claimed in claim 6, characterized in that the volume of the storage 
chamber (26) is at least 1% of the volume of the cartridge (4). 

8 Iron as claimed in claim 1 or 2, characterized in that the vent hole (28) has a 

dxameter Da greater than 0.4 nun and less than 1 .2 nun, and that the storage chamber (26) is a 
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tube (30), an inner diameter Dt thereof being greater than 2.5 mm and less than 5.5 mm. a 
length L of the tube being at least 25 mm. 

9- Iron as claimed in claim 1 or 2, characterized in that the storage chamber (26) 

u a tube .1th open ends at both sides, an inner diameter Dt of the tube being less than 3 mm 
and a length L being at least 1 0 mm. 

10. Cartridge (4) as claimed in any one of the preceding claims. 
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ABSTRACT: 



The invention relates to an iron comprising a cartridge (4) for containing a 
liquid (5), a nozzle means (6) having at least one aperture (20), a pump means (14) for 
delivering said liquid to the nozzle means, said cartridge (4) comprising an outer wall (29) 
with vent means (25) including a vent hole (28) for ventilating said cartridge (4). To prevent 
soiling of the iron due to spillage of liquid (5) through the vent hole (28) said vent means (25) 
comprises a storage chamber (26) for receiving an excess of liquid from the cartridge. 



CONFIRMATION COPY 




CONFIRMATION COPY 



